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PROPOSED  RULE  MAKING 


DEPARTMENT  OF  HEALTH,  EDU¬ 
CATION,  AND  WELFARE 

Office  of  the  Secretary 
[  45  CFR  Part  85  1 

CONTROL  OF  AIR  POLLUTION  FROM 
NEW  MOTOR  VEHICLES  AND  NEW 
MOTOR  VEHICLE  ENGINES 

Notice  of  Proposed  Rule  Making 

Notice  is  hereby  given  that  the  Secre¬ 
tary  of  Health,  Education,  and  Welfare 
proposes  to  amend  Subtitle  A  of  Title  45, 
Code  of  Federal  Regulations  by  adding 
a  new  Part  85,  as  set  out  below,  appli¬ 
cable  to  the  control  of  air  pollution  from 
new  motor  vehicles  and  new  motor  ve¬ 
hicle  engines.  The  standards  adopted  by 
the  regulations  represent  the  application 
of  current  technology  to  the  control  of 
emissions  from  new  motor  vehicles  and 
new  motor  vehicle  engines  which  in  the 
judgment  of  the  Secretary  cause  or  con¬ 
tribute  to,  or  are  likely  to  cause  or  con¬ 
tribute  to,  air  pollution  which  endangers 
the  health  or  welfare  of  any  persons. 

Taking  into  consideration  the  tech¬ 
nological  feasibility  and  economic  costs 
of  meeting  these  standards,  and  the  lead- 
time  necessary  under  current  manufac¬ 
turing  processes  to  conform  to  these  re¬ 
quirements,  the  regulations  will  become 
effective  on  republication  and  will  be 
applicable  to  new  motor  vehicles  and 
new  motor  vehicle  engines  beginning 
with  the  1968  model  year.  These  regu¬ 
lations  are  subject  to  revision  and  addi¬ 
tional  standards  may  be  prescribed  ap¬ 
plicable  to  subsequent  model  years  as 
may  be  necessary  to  prevent  or  control 
emissions  which  in  the  judgment  of  the 
Secretary  cause  or  contribute  to,  or  are 
likely  to  cause  or  contribute  to,  air  pol¬ 
lution  which  endangers  the  health  or 
welfare  of  any  persons. 

Interested  persons  may  submit  written 
data,  views,  or  arguments  (in  quadrupli¬ 
cate)  in  regard  to  the  proposed  regula¬ 
tions  to  the  Secretary  of  Health,  Educa¬ 
tion,  and  Welfare,  Washington,  D.C., 
20201.  All  relevant  material  received  not 
later  than  30  days  after  the  publication 
of  this  notice,  will  be  considered. 

Subpart — General  Provisions 

Sec. 

85.1  Definitions. 

85.2  General  standards:  increase  in  emis¬ 
sions;  unsafe  conditions. 

85.3  Abbreviations. 

Subpart — Crankcase  Emissions 

85.10  Applicability. 

85.11  Standards  for  crankcase  emissions. 

85.12  Standards  for  crankcase  emission  con¬ 
trol  systems  and  devices. 

Subpart— Exhaust  Emissions 

85.20  Applicability. 

85.21  Standards  for  exhaust  emissions. 

85.22  Standards  for  exhaust  emission  con¬ 
trol  systems  and  devices. 


Subpart — Certification  of  Motor  Vehicles  and 
Motor  Vehicle  Engines 

See* 

85.60  Applicability. 

85.61  Application  for  certification. 

85.62  Certification. 

Subpart — Test  Procedure  for  Vehicle  Exhaust 
Emissions  (Gasoline  Engines) 

85.70  Introduction. 

86.71  Fuel  specifications. 

85.72  Dynamometer  operation  cycle. 

85.73  Dynamometer  procedure. 

85.74  Three -speed  manual  transmissions. 

85.75  Four-speed  manual  transmissions. 

85.76  Automatic  transmissions. 

85.77  Engine  starting. 

85.78  Sampling  and  analytical  system. 

85.79  Information  to  be  recorded  on  charts. 

85.80  Calibration  and  instrument  checks. 

85.81  Cold  start  test  run. 

85.82  Chart  reading. 

85.83  Calculations. 

85.84  Test  vehicles. 

85.85  Test  conditions. 

85.86  Mileage  accumulation  and  emission 
measurements. 

85.87  Compliance  with  emission  standards. 

Authority  :  The  provisions  of  this  Part  85 
Issued  under  sec.  301(a),  sec.  1,  Pub.  Law 

88- 206  as  amended,  77  Stat.  400;  42  UJ3.C. 
1857g(a).  Interpret  or  apply  secs.  202,  203, 
206  and  207,  Title  I,  Pub.  Law  89-272,  79 
Stat.  992-994,  inclusive. 

Subpart — General  Provisions 

§  85.1  Definitions. 

(a)  As  used  in  this  part,  all  terms  not 
defined  herein  shall  have  the  meaning 
given  them  in  the  Act. 

(b)  “Act”  means  the  Motor  Vehicle 
Air  Pollution  Control  Act  (Title  n  of  the 
Clean  Air  Act  as  added  by  Public  Law 

89- 272) ,  42  U.S.C.  1857,  et  seq. 

(c)  “Secretary”  means  the  Secretary 
of  Health,  Education,  and  Welfare. 

(d)  “Surgeon  General”  means  the  Sur¬ 
geon  General  of  the  Public  Health  Serv¬ 
ice,  Department  of  Health,  Education, 
and  Welfare. 

(e)  “Exhaust  emission”  means  sub¬ 
stances  emitted  to  the  atmosphere  from 
any  opening  downstream  from  the  ex¬ 
haust  port  of  a  motor  vehicle  engine. 

(f)  “Model  year”  means  the  annual 
production  period  of  new  motor  vehicles 
or  new  motor  vehicle  engines  designated 
by  the  calendar  year  in  which  such  pe¬ 
riod  ends,  provided  that  if  the  manufac¬ 
turer  does  not  so  designate  vehicles  and 
engines  manufactured  by  him,  then  the 
model  year  with  respect  to  such  vehicles 
and  engines  shall  mean  the  12-month 
period  beginning  January  1  of  the  year 
specified  herein. 

(g)  "System  or  device”  includes  any 
motor  vehicle  engine  modification  which 
controls  or  causes  the  reduction  of  sub¬ 
stances  emitted  from  motor  vehicles  or 
motor  vehicle  engines. 

(h)  “Lifetime  emissions”  means  the 
average  level  of  exhaust  emissions  from 
a  new  motor  vehicle  ffnglne  equivalent 
to  100,000  miles  of  normal  operation  in  a 
motor  vehicle  in  an  urban  area. 


§  85.2  General  standards:  increase  in 
emissions;  unsafe  conditions. 

(a)  In  addition  to  all  other  standards 
or  requirements  imposed  by  this  part, 
any  system  or  device  installed  on  or  in¬ 
corporated  in  a  new  motor  vehicle  or  new 
motor  vehicle  engine  to  prevent  or  con¬ 
trol  air  pollution  therefrom  in  compli¬ 
ance  with  regulations  in  this  part: 

(1)  Shall  not  in  its  operation  or  func¬ 
tion  increase  or  cause  the  emission  into 
the  ambient  air  from  such  motor  vehicle 
or  motor  vehicle  engine  of  any  noxious 
or  toxic  matter  except  as  specifically  per¬ 
mitted  by  regulations;  and 

(2)  Shall  not  in  its  operation  or  func¬ 
tion,  or  malfunction  result  in  any  unsafe 
condition  endangering  the  motor  vehicle, 
or  its  occupants,  or  persons  or  property 
in  close  proximity  to  the  vehicle. 

(b)  The  manufacturer  of  any  new 
motor  vehicle  or  new  motor  vehicle 
engine  on  or  in  which  a  system  or 
device  is  installed  or  incorporated  to 
comply  with  the  regulations  in  this 
part  shall,  prior  to  any  of  the  actions 
specified  in  section  203(a)(1)  of  the 
Act,  test,  or  cause  to  be  tested,  such 
motor  vehicle  or  engine  in  accordance 
with  good  engineering  practice  to  ascer¬ 
tain  that  vehicles  or  engines  so  equipped 
will  meet  the  requirements  of  this  sec¬ 
tion  for  not  less  than  50,000  miles  as 
measured  In  accordance  with  mileage 
accumulation  provisions  of  the  Test 
Procedures  for  Vehicle  Exhaust  Emis¬ 
sions  (Gasoline  Engines)  of  this  part. 

(c)  An  engine  and  transmission  com¬ 
bination  need  not  be  tested  in  more  than 
one  car  model  except  that  where  either 
the  weight  or  power  train  characteristics 
or  both,  of  any  car  model  may  reason¬ 
ably  be  expected  to  affect  emissions,  the 
engine  and  transmission  combination 
shall  also  be  tested  in  such  model. 

§  85.3  Abbreviations. 

The  abbreviations  used  in  this  part 
have  the  following  meanings  in  both  cap¬ 
ital  and  lower  case: 


AMA — Automobile  Manufacturers 
tlon. 

Accel — Acceleration . 

CO — Carbon  Monoxide. 

CO, — Carbon  Dioxide. 

Cono— Concentration. 

Decel — Deceleration. 

EP — End  Point. 

Evap — Evaporated. 

F — Fahrenheit. 

Gal — Gallon(s). 

HC — Hydrocarbon  (s) . 

HI — High. 

HP — Horsepower. 

ID — Internal  Diameter. 

Lb— Pound  (■). 

Max — Maximum. 

Min — Minimum;  also  minute  (a). 
ML — MUUlltre(s) . 

MPH — Miles  per  hour. 

Mm — Millimeter  (s). 

Mv — MlUlvolt(s) . 

N, — Nitrogen. 

No— Number. 


Associa- 
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Ppm — Parts  per  million  (parts  by  volume). 
Psi — Pounds  per  square  Inch. 

Pstg — Pounds  per  square  Inch  gauge. 

RPM — Revolutions  per  minute. 

RVP — Reid  Vapor  Pressure. 

Sec— Second(s). 

SS — Stainless  Steel. 

TEL — Tetraethyl  Lead. 

TML — Tetramethyl  Lead. 

V— Volt(s). 

Vs — Versus. 

WOT — Wide  open  throttle. 

Wt — Weight. 

' — Feet. 

" — Inches. 

Degree(s). 

«;  — Percent. 

Subpart — Crankcase  Emissions 
§85.10  Applicability. 

The  provisions  of  this  subpart  are  ap¬ 
plicable  to  all  gasoline  powered  new  mo¬ 
tor  vehicles  and  new  motor  vehicle 
engines  beginning  with  the  model  year 
1968  for  such  vehicles  or  engines. 

§85.11  Standard  for  crankcase  emis¬ 
sions. 

No  crankcase  emissions  shall  be  dis¬ 
charged  into  the  ambient  atmosphere 
from  any  new  motor  vehicle  or  new  mo¬ 
tor  vehicle  engine  subject  to  this  subpart. 

§85.12  Standards  for  crankcase  emis¬ 
sion  control  systems  and  devices. 

The  manufacturer  of  any  new  motor 
vehicle  or  new  motor  vehicle  engine  on 
or  in  which  a  system  or  device  is  in¬ 
stalled  or  incorporated  to  comply  with 
the  requirements  of  S  85.11  shall,  prior 
to  any  of  the  actions  specified  in  section 
203(a)  (1)  of  the  Act.  test,  or  cause  to 
be  tested,  such  motor  vehicle  or  engine, 
in  accordance  with  good  engineering 
practice  to  ascertain  that  vehicles  or 
engines  so  equipped  and  maintained  in 
accordance  with  the  manufacturers’  rec¬ 
ommendations  can  be  expected  to  meet 
the  requirements  of  S  85.11  for  not  less 
than  1  year  after  sale  and  delivery  to 
the  ultimate  purchaser. 

Subpart — Exhaust  Emissions 

§  85.20  Applicability. 

(a)  The  provisions  of  this  subpart  are 
applicable  to  all  gasoline  powered  new 
motor  vehicles  and  new  motor  vehicle 
engines  beginning  with  the  model  year 
1968  for  such  vehicles  or  engines  except 

(1)  motorcycles  and  motorcycle  engines: 

(2)  commercial  vehicles  over  one-half 
ton  or  equivalent  and  engines  installed 
in  such  vehicles:  l.e.,  vehicles  whose  de¬ 
sign  capacity  is  In  excess  of  one-half 
ton  or  equivalent:  and  (3)  motor  vehicles 
with  an  engine  displacement  of  less  than 
50  cubic  Inches. 

(b)  As  used  in  this  section: 

(1)  “Commercial  vehicle”  means  a 
vehicle  designed  primarily  for  the  trans¬ 
portation  of  persons  for  hire  or  for  the 
transportation  of  property. 

(2)  “Motorcycle”  means  any  motor  ve¬ 
hicle  having  a  seat  or  saddle  for  the  use 
of  the  rider  and  designed  to  travel  on  not 
more  than  three  wheels  (including  any 
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tricycle  wheel  arrangement)  In  contact 
with  the  ground  and  weighing  less  than 
1,500  pounds. 

§  85.21  Standards  for  exhaust  emissions. 

(a)  Exhaust  emissions  from  new  motor 
vehicles  and  new  motor  vehicle  engines 
subject  to  this  subpart  shall  not  exceed: 

(1)  Vehicles  with  an  engine  displace¬ 
ment  of  140  cubic  Inches  or  less : 

(1)  Hyrocarbons — 375  parts  per  million 
as  hexane  (0.165  mole  percent  carbon 
atoms) ; 

(ii)  Carbon  monoxide — 2.0  percent  by 
volume. 

(2)  Vehicles  with  an  engine  displace¬ 
ment  in  excess  of  140  cubic  inches: 

(i)  Hydrocarbons — 275  parts  per  mil¬ 
lion  by  volume  as  hexane  (0.165  mole  per¬ 
cent  carbon  atoms) ; 

(ii)  Carbon  monoxide — 1.5  percent  by 
volume. 

(b)  The  standard  set  forth  in  para¬ 
graph  (a)  of  this  section  refers  to  a 
composite  sample  representing  the  driv¬ 
ing  cycles  set  forth  in  the  Test  Proce¬ 
dure  for  Vehicle  Exhaust  Emissions 
(Gasoline  Engines)  of  this  part  and 
measured  in  accordance  with  those  pro¬ 
cedures. 

§  85.22  Standards  for  exhaust  emission 
control  systems  and  devices. 

The  manufacturer  of  any  new  motor 
vehicle  or  new  motor  vehicle  engine  on 
or  in  which  a  system  or  device  is  incor¬ 
porated  or  installed  to  comply  with  the 
requirements  of  §  85.21  shall,  prior  to 
any  of  the  actions  specified  in  section 
203(a)(1)  of  the  Act,  test  or  cause  to 
be  tested  such  motor  vehicle  or  engine 
in  accordance  with  the  Test  Procedure 
for  Vehicle  Exhaust  Emissions  (Gasoline 
Engines)  of  this  part  to  ascertain  that 
the  lifetime  emissions  of  motor  vehicles 
or  engines  so  equipped,  as  measured  and 
calculated  in  accordance  with  those  pro¬ 
cedures,  and  tested  for  durability  as 
therein  set  forth,  will  meet  the  require¬ 
ments  of  §  85.21. 

Subpait— Certification  of  Motor  Ve¬ 
hicles  and  Motor  Vehicle  Engines 
§  85.60  Applicability. 

The  provisions  of  this  subpart  are  ap¬ 
plicable  to  new  motor  vehicles  and  new 
motor  vehicle  engines  subject  to  the 
standards  prescribed  in  this  part. 

§  85.61  Application  for  certification. 

(a)  An  application  for  a  certificate  of 
conformity  to  regulations  applicable  to 
any  new  motor  vehicle,  new  motor  ve¬ 
hicle  engine,  or  new  motor  vehicle 
engine-transmission  combination  may  be 
made  to  the  Secretary  by  any  manu¬ 
facturer. 

(b)  The  application  shall  be  In  writing, 
signed  by  an  authorized  representative 
of  the  manufacturer,  and  shall  include 
the  following: 

(1)  Identification  and  description  of 
the  vehicles  and  engines  with  respect  to 
which  certification  is  requested. 

(2)  Durability  data  on  such  vehicles 
and  engines  tested  In  accordance  with 
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applicable  test  procedures  in  Test  Proce¬ 
dure  for  Exhaust  Emissions  (Gasoline 
Engines)  of  this  part,  or  demonstrably 
equivalent  procedures  and  in  such  num¬ 
bers  as  there  specified,  which  will  show 
the  performance  of  the  system  or  device 
installed  on  or  incorporated  in  the  ve¬ 
hicle  or  engine  for  extended  mileage,  as 
well  as  a  record  of  all  pertinent  mainte¬ 
nance  performed  on  the  test  vehicles. 

(3)  Emission  data  on  such  vehicles  and 
engines  tested  in  accordance  with  the 
applicable  exhaust  emission  test  proce¬ 
dures  or  demonstrably  equivalent  proce¬ 
dures  and  in  such  numbers  as  there  spec¬ 
ified  which  will  show  the  low  mileage 
performance  on  all  the  engines  for  which 
certification  is  requested. 

(4)  A  description  of  tests  performed  to 
ascertain  compliance  with  the  general 
standards  of  85.2  and  the  data  derived 
from  such  tests. 

(5)  A  statement  of  recommended 
maintenance  and  procedures  necessary 
to  assure  that  the  vehicle  and  engine  in 
operation  conform  to  the  regulations,  a 
description  of  the  program  for  training 
of  personnel  for  such  maintenance,  and 
the  equipment  required. 

(6)  A  statement  that  the  vehicles  and 
engines  with  respect  to  which  data  are 
submitted  have  been  tested  in  accord¬ 
ance  with  the  applicable  test  procedures, 
that  they  meet  the  requirements  of  such 
tests,  and  that,  on  the  basis  of  such  tests, 
they  conform  to  the  requirements  of  the 
regulations  in  this  part.  If  such  state¬ 
ments  cannot  be  made  with  respect  to 
any  vehicle  or  engine  tested,  the  ve¬ 
hicle  or  engine  shall  be  identified,  and 
all  pertinent  test  data  relating  thereto 
shall  be  supplied. 

(7)  An  agreement  that  any  one  or 
more  of  the  test  vehicles  or  engines,  as 
selected  by  the  Surgeon  General,  will  be 
made  available  at  the  manufacturer’s  fa¬ 
cility,  or  will  be  supplied  to  him  for  such 
testing  as  he  may  require. 

(8)  An  agreement  that  a  reasonable 
number  of  vehicles  which  are  representa¬ 
tive  of  the  engines  and  transmissions 
offered  and  typical  of  production  models 
available  for  sale  to  the  public,  covered 
under  section  206(b)  by  a  certificate  of 
conformity  issued  with  respect  to  such 
vehicles  or  their  engines,  and  selected 
from  time  to  time  by  the  Surgeon  Gen¬ 
eral  will  be  supplied  to  him  after  avail¬ 
ability  for  public  sale  for  testing  for  such 
reasonable  periods  as  he  may  require. 

*  §  85.62  Certification. 

(a)  If,  after  a  review  of  the  test  re¬ 
ports  and  data  submitted  by  the  manu¬ 
facturer  and  data  derived  from  such 
additional  testing  as  the  Secretary  may 
conduct,  the  Secretary  determines  that 
a  new  motor  vehicle  or  new  motor  vehicle 
engine  conforms  jto  the  regulations  of 
this  part,  he  will  issue  a  certificate  of  con¬ 
formity  with  respect  to  such  vehicle  or 
engine. 

(b)  Such  certificate  will  be  Issued  for 
such  period  not  less  than  1  model  year 
as  the  Secretary  may  determine  and 
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upon  such  terms  as  he  may  deem  neces¬ 
sary  to  assure  that  any  new  motor  ve¬ 
hicle  or  any  motor  vehicle  engine  meet¬ 
ing  the  requirements  of  section  206(b) 
of  the  Act  will  meet  the  requirements  of 
these  regulations  relating  to  durability 
and  performance. 

Subpart — Test  Procedure  for  Vehicle 

Exhaust  Emissions  (Gasoline  En¬ 
gines) 

§  85.70  Introduction. 

The  following  procedure  will  be  used 
in  the  testing  program  under  section  206 
of  the  Act  to  determine  the  conformity 
of  new  motor  vehicles  and  new  motor 
vehicle  engines  with  the  standards  set 
forth  in  this  part. 

(a)  The  test  consists  of  a  prescribed 
sequence  of  vehicle  operating  conditions 
on  a  chassis  dynamometer  with  con¬ 
tinuous  sampling  of  the  exhaust  gases 
through  an  analytical  train.  The  test  is 
applicable  to  vehicles  equipped  with  cata¬ 
lytic  or  direct-flame  afterburners,  induc¬ 
tion  system  modifications,  or  to  uncon¬ 
trolled  vehicles.  The  test  applies  to  all 
passenger  cars  and  light  trucks  up  to 
and  including  one-half  ton  or  equivalent. 

(b)  The  basic  test  is  designed  to  deter¬ 
mine  hydrocarbon  and  carbon  monoxide 
concentrations  for  an  “average”  trip  in 
a  metropolitan  area  of  about  17  minutes 
from  a  cold  start.  The  test  consists  of 
two  parts;  4  seven-mode  warmup  cycles 
and  3  seven-mode  hot  cycles  (5th  cycle 
not  read).  The  average  concentrations 
for  the  warmup  cycles  and  the  hot  cycles 
are  combined  to  yield  the  reported  values. 

(c)  It  will  be  noted  that  this  test  pro¬ 
cedure  yields  single  values  for  hydro¬ 
carbon  and  carbon  monoxide  concentra¬ 
tions  from  a  given  vehicle  for  comparison 
with  the  standards.  However,  the  find¬ 
ing  that  the  vehicle  or  engine  operates 
within  the  standards  is  not  judged  on 
the  basis  of  a  single  vehicle  or  single 
engine.  Performance  is  judged  on  the 
emissions  of  groups  of  test  vehicles. 

§  85.71  Fuel  specifications. 

(a)  The  following  fuel  specifications, 
or  substantially  equivalent  specifications 
approved  by  the  Surgeon  General,  will 
be  used  in  emission  testing. 


Item 

Octane,  Research  Min _ 103.0 

TEL,  ML/per  gallon _  3.0 

DlstiUation  Range,  %  Evap. 

105-140*  F _  10 

195-240°  F _ _ _  50 

300-360°  F . .  90 

420*  F  Max... .  EP. 

Sulfur,  %  Wt _ _ —  0.10 

Phosphorus,  %  theory _  0 

RVP,  lb . 8.  0-9.0 

Hydrocarbon  Composition 

Olefins,  %  Max _  10 

Aromatics,  %  Max _  40 

Saturates  _  Remainder 


(b)  The  following  fuel  specifications, 
or  substantially  equivalent  specifications 
approved  by  the  Surgeon  General,  will 
be  used  in  mileage  accumulation.  The 
type  fuel  recommended  by  the  vehicle 
or  engine  manufacturer  shall  be  used. 


Item 

Regular 

Premium 

TEL,  TML,  ml/gaL . 

10-J.0 

2. 0-3.0 

Sulphur,  %  wt . . 

Oi  06-0. 10 

0.06-0.10 

Phosphorus,  %  theory _ 

Hydrocarbon  composi¬ 
tion: 

Nil 

0. 10-0. 20 

Olefins,  %  max . 

30 

IS 

Aromatics,  %  max . 

40 

.40 

Saturates _ . 

Remainder 

Remainder 

§  85.72  Dynamometer  operation  cycle. 

(a)  The  following  seven  mode  cycle 
will  be  followed  in  dynamometer  oper¬ 
ation  tests: 


Sequence 

No. 

Mode 

Accelera¬ 

tion 

mph/sec. 

Time  in 
mode 
seconds 

Cumula¬ 

tive 

time 

seconds 

Weight¬ 

ing 

factor 

1- . 

■Idle 

20 

20 

0.042 

2 . 

(0-25) 

(  ) 

2.2 

11.6) 

)14 

31.5 

.244 

3 _ 

(25-30) 

2.2 

2.5 

34 

(*) 

4 _ 

30 

15 

49 

.  118 

5 . 

30-15 

-1.4 

11 

60 

.062 

6 _ 

15 

16 

75 

.050 

7 . 

(15-30) 

1.2 

12.5) 

)29 

16.5) 

87.5 

.455 

8 . 

(30-50) 

1.2 

104 

(») 

9 _ 

50-20 

-1.2 

25 

129 

0.29 

10 . 

20-0 

-2.6 

8 

137 

(*) 

>  On  first  cycle  only  idle  engine  in  neutral  at  1,000  to 
1,200  rpm  (or  40  seconds.  All  subsequent  idle  periods 
will  be  as  specified:  in  gear,  at  normal  speed,  and  for  20 
seconds. 

1  Data  not  read. 

(b)  The  following  equipment  shall  be 
used  for  dynamometer  tests: 

(1)  Chassis  Dynamometer — equipped 
with  power  absorption  unit  and  fly¬ 
wheels. 

(2)  Fan  having  sufficient  capacity  to 
maintain  engine  cooling  during  sustained 
operation  on  dynamometer. 

§  85.73  Dynamometer  procedure. 

(a)  The  vehicle  will  be  tested  from  a 
cold  start.  4  warmup  cycles  and  3  hot 
cycles  make  a  complete  test.  (The  fifth 
cycle  is  not  read.) 

( b )  Special  considerations : 

(1)  On  rolls  less  than  20  Inches  in  di¬ 
ameter,  the  rear  tires  shall  be  overin¬ 
flated  to  45  p.s.i.  pressure  in  order  to  pre¬ 
vent  casing  damage. 

(2)  The  vehicle  shall  be  nearly  level 
when  tested  in  order  to  prevent  unusual 
fuel  distribution  from  that  normally  ob¬ 
served. 

(3)  Test  shall  be  made  with  hood  up. 
Fan  should  be  directed  at  radiator.  (Ex¬ 
ception:  air-cooled  engines.)  Alternate: 
hood  down,  proportional  air  blowing. 

(4)  Flywheels  giving  equivalent  iner¬ 
tia  as  shown  in  the  following  table  shall 
be  used. 

Loaded  vehicle  Equivalent  Inertia 

Weight,  lb.*  Wheels,  lb. 


Up  to  1750 .  1500 

1751  to  2250 .  2000 

2250  to  2750 . 2500 

2751  to  3500 . 3000 

(3251—3750  . *3500) 

3501  to  4500 _ 4000 

(4251—4750  _ *4500) 

4501  to  6000 . 6000 


1  To  obtain  car  or  %  -ton  truck  loaded 
weights,  add  400  pounds  to  the  published 
shipping  weight.  If  published  weight  Is  un¬ 
known,  add  300  pounds  to  the  actual  vehicle 
weight  to  determine  weight  category. 

*  500-pound  Increments  may  be  optionally 
used  If  applied  consistently. 


(c)  The  power  absorption  unit  shall 
be  adjusted  to  produce  road  load  at  50 
m.p.h.  or  8  h.p.  To  originally  determine 
the  horsepower  setting  on  a  particular 
dynamometer  the  following  procedure 
shall  be  used: 

(1)  Select  three  vehicles  of  the  ap¬ 
propriate  loaded  weight  (American  cars 
and  %-ton  trucks,  4000  lb.;  Small  for¬ 
eign  cars,  2000  lb.). 

(2)  Determine  intake  manifold  vac¬ 
uum  on  each  car  at  50  m.p.h.  on  a  level 
road  (average  of  both  directions,  stabi¬ 
lized  for  a  minimum  of  15  sec.). 

(3)  Read  the  horsepower  for  each  car 
at  the  determined  intake  manifold  vac¬ 
uum  and  50  m.p.h.  on  the  particular 
dynamometer. 

(4)  Average  the  three  horsepowers 
measured  and  use  this  average  for  setting 
dynamometer  road  load  for  all  vehicles 
in  the  appropriate  category  (see  sub- 
paragraph  (1)  of  this  section). 

(d)  Practice  cycles  shall  be  run  to 
find  the  correct  throttle  action  to  allow 
completion  of  the  accelerations  in  the 
specified  time  at  the  constant  rates  of 
acceleration  specified.  A  manifold  vac¬ 
uum  gauge  or  an  acceleration  meter 
may  be  used  as  driving  aids.  Pref¬ 
erably  a  tape  recorded  instruction  play¬ 
back  or  a  pretraced  speed  vs.  time 
recorder  should  be  followed.  Care  should 
be  taken  to  avoid  throttle  closures  in  the 
transition  from  acceleration  to  30  cruise. 

(e)  The  car  speed  (m.p.h.)  as  meas¬ 
ured  from  the  dynamometer  rolls  shall 
be  used  for  all  conditions. 

§  85.74  Three-speed  manual  transiiiU- 
sions. 

<a)  All  test  conditions  except  acceler¬ 
ations  starting  from  zero  speed  shall  be 
run  in  highest  gear. 

(b)  Cars  equipped  with  overdrive  units 
shall  be  tested  with  overdrive  locked  out 
of  operation. 

(c)  Idle:  Idle  shall  be  run  with  trans¬ 
mission  in  gear  and  with  clutch  disen¬ 
gaged. 

(d)  Cruise:  The  vehicle  shall  be 
driven  at  a  constant  throttle  position  to 
maintain  the  cruising  speed.  An  engine 
tachometer  and  vacuum  gauge  may  be 
used  as  driving  aids. 

(e)  Acceleration:  Modes  shall  be  run 
at  nearly  constant  acceleration  with  the 
shift  speeds  as  indicated  below  (where 
possible;  if  not  cut  into  time  of  next 
mode).  Shifting  shall  be  accomplished 
rapidly  to  minimize  closed-throttle  time. 


Mode  Shift  speed 

0-25  accel . . Shift  at  16  and  25. 

15-30  accel... _ _ _ Use  highest  gear. 


(f)  Deceleration:  The  modes  shall  be 
run  at  closed  throttle  in  high  gear  with 
clutch  engaged,  maintaining  a  constant 
deceleration  rate  by  using  the  vehicle 
brakes.  For  those  modes  which  decel¬ 
erate  to  zero,  the  clutch  should  be  de¬ 
pressed  when  speed  drops  below  15  m.p.h. 

If  the  vehicle  decelerates  more  rapidly 
than  required  with  no  braking,  the  de¬ 
celerations  should  be  made  at  closed 
throttle  even  though  less  than  the  speci¬ 
fied  time  is  required.  Indicate  the  end 
of  the  (50-0  or  35-15)  deceleration,  con¬ 
tinue  at  that  speed  until  the  specified 
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time  has  elapsed,  then  proceed  with  the 
next  sequence. 

(g)  Vehicles  with  unusual  gearing: 
Use  second  gear  for  15  m.ph.  cruise,  and 
for  up  to  25  m.p.h.  during  15-30  accel¬ 
eration  in  the  following  cases: 

Loaded  vehicle  R.p.m.  in  high 

wt.,  lbs.  gear  at  15  m.ph. 

(a)  less  than  4500 _ Less  than  600. 

(b)  greater  than  4500 _ Less  than  700. 

§85.75  Four-speed  manual  transmis¬ 
sions. 

(a)  Use  the  same  procedure  as  3 -speed 
manual  transmissions  with  the  following 
exceptions: 

Shift  speed 

Mode  or  gear  used 

0-26  accel _ _ _ _ _ 15  and  25. 

30  cruise _ 3d  gear. 

30-15  decel _ 3d  gear. 

15  cruise _ 3d  gear. 

15-30  accel _ 3d  gear. 

30-50  accel— _ _ 3d  to  4th  gear 

at  40  m.p.h. 

50-20  decel _ 4th  gear. 

(b)  If  transmission  ratio  in  first  gear 
exceeds  5.0,  follow  the  procedure  for 
three-speed  manual  transmission  vehi¬ 
cles  as  if  the  first  gear  did  not  exist. 

(c)  If  an  acceleration  cannot  be  made 
within  the  specified  time,  reduce  the 
time  in  the  next  steady  speed  mode  to 
the  extent  necessary  to  compensate  for 
time  lost. 

§  85.76  Automatic  transmissions. 

(a)  All  test  conditions  should  be  run 
with  the  transmission  in  “Drive”  (high¬ 
est  gear) . 

(b)  Idle:  Idle  should  be  run  with  the 
transmission  in  “Drive”  and  the  wheels 
braked  (except  first  idle;  see  starting 
instructions) . 

(c)  Cruise:  The  vehicle  should  be 
driven  at  constant  throttle  position  to 
maintain  specified  speed  in  highest  gear. 

(d)  Accelerations:  Modes  should  be 
run  at  nearly  constant  acceleration  al¬ 
lowing  the  transmission  to  shift  auto¬ 
matically  through  the  normal  sequence 
of  gears. 

(e)  Decelerations:  These  modes 
should  be  run  at  closed  throttle,  main¬ 
taining  a  constant  deceleration  by  using 
the  vehicle  brakes.  If  the  vehicle  de¬ 
celerates  more  rapidly  than  required,  the 
test  should  be  run  as  for  Standard 
Transmission  Vehicles  (See  5  85.74(f)). 

§  85.77  Engine  starting. 

(a)  The  engine  is  to  be  started  ac¬ 
cording  to  the  car  manufacturer’s  rec¬ 
ommended  starting  procedure  and  run 
in  the  neutral  position  at  about  1,100 
r.p.m.  for  a  total  of  40  seconds. 

(b)  Put  the  transmission  in  gear  so 
that  the  first  acceleration  can  be  started 
at  the  end  of  40  seconds.  The  emissions 
for  the  first  idle  are  to  be  read  the  last 
3  seconds  in  neutral.  This  initial  idle 
replaces  the  idle  in  the  first  7-mode  cycle. 


(c)  To  start  manual  choke  vehicles, 
pull  the  choke  out  to  y2  of  its  full  manual 
travel.  Immediately  after  the  start, 
push  the  choke  in  until  the  idle  speed 
is  about  1,100  r.p.m.  If  the  choke  has  no 
substantial  effect  on  r.p.m.,  push  the 
choke  in  to  the  y4-out  position.  Near 
the  end  of  the  first  15-50  acceleration 
run,  push  choke  in  all  the  way. 

(d)  In  all  of  these  sequences,  the  op¬ 
erator  may  use  more  choke,  more  r.pjn., 
and  decreased  rate  of  acceleration,  etc., 
in  the  first  cycle,  where  necessary  to  keep 
the  engine  running. 

§  85.78  Sampling  and  analytical  system. 

(a)  Schematic  drawing:  The  follow¬ 
ing  figure  (Figure  1)  is  a  schematic 
drawing  of  the  exhaust  gas  sampling 
and  analytical  system. 

(b)  Equipment:  The  following  equip¬ 
ment  is  used  in  the  system: 

Exhaust  gas  sampling  line  to  coarse  filter: 
Stainless  steel  tubing  (8.18"  ID) . 

Sampling  lines  to  Instruments:  Stainless 
steel  0.18"  ID  with  closely  butted  hydrocar¬ 
bon  resistant  joints. 

Filters: 

(1 -Coarse  filter,  glass  wool  In  glass  holder) . 

(2-Paper  extraction  thimble  filter,  single 
thickness,  19  x  90  mm  In  glass  holder). 

Condenser — 4-5'  Coll  0.18"  ID  S.S.  Tub¬ 
ing  in  water  bath:  An  ice  bath  may  be  used 
in  condenser  measuring  low  hydrocarbons. 
The  water  bath  in  condenser  measuring  high 
hydrocarbons  shall  be  at  room  temperature. 

Solenoid  valves — 115  V,  60  cycle,  %”  bore. 

Pumps,  two:  Capacity  sufficient  to  meet 
test  requirements. 

Manometers,  two. 

Condensate  traps,  two. 

Analyzers,  four:  Nondlsperslve  Infrared 
type.  (A  useful  reference  on  exhaust  gas 
content  measurement  has  been  Issued  by 
Automobile  Manufacturers  Association,  AMA 
Engineering  Notes  634,  October  1963.) 

2  Hydrocarbon  analyzers  (detectors  sen¬ 
sitized  with  50  mm  n-hexane);  stacked 
sample  cells,  1*4”  and  10"  In  each  analyzer; 
one  cell  used  as  sample  cell  while  other  cell, 
filled  with  CO,,  acts  as  filter  cell.  (Exception: 
Some  analyzers  have  separate  filter  cells  for 
CO,.) 

1  Carbon  monoxide  analyzer — Vi"  sample 
cell. 

1  Carbon  dioxide  analyzer — Vi"  sample 
cell.  (For  best  accuracy  In  10-16%  CO,  range 
of  usual  operation,  higher  than  usual  detec¬ 
tor  pressure  Is  preferred.) 

Rotameters,  two — 0-25  liters  per  minute 
capacity. 

Recorders,  two  dual. 

Valves,  stainless,  3-way  for  calibrating 
gases. 

Meter  Relay,  one  50  mv  full  scale. 

(c)  Assembling  equipment: 

(1)  The  components  are  assembled  as 
shown  in  Figure  1.  There  are  two 
parallel  sampling  trains,  one  supplying 
exhaust  to  the  low  range  hydrocarbon 
analyzer  and  the  other  to  the  carbon 
dioxide,  carbon  monoxide,  and  high 
range  hydrocarbon  analyzers.  While 
these  are  shown  connected  in  series. 


parallel  flow  is  also  acceptable.  Each 
train  has  its  own  secondary  filter  and 
pumps.  These  pumps  are  downstream 
from  the  analyzers  to  minimize  hang¬ 
up.  Provision  is  also  made  for  introduc¬ 
ing  nitrogen  and  calibrating  gas  into 
each  train. 

(2)  The  train  containing  the  low 
range  hydrocarbon  analyzer  is  equipped 
with  a  solenoid  valve  to  shut  off  the 
exhaust  flow  during  decelerations  and  to 
allow  purge  air  to  enter  the  sampling 
train.  The  instrument  operator  should 
anticipate  high  deceleration  hydrocar¬ 
bons  and  trigger  the  valve  manually. 
As  a  safeguard  the  meter  relay  is  set  to 
trigger  the  valve  automatically  at  1,750 
to  2,000  r.p.m.  on  the  high  range  hydro¬ 
carbon  analyzer.  » 

(3)  Provision  shall  be  made  (not 
shown  in  Figure  1)  for  the  following: 

(i)  Maintaining  pressure  constant  at 
entrance  to  instruments,  particularly 
when  running  tailpipe  device  inlets 
(e.g.  backpressure  regulation  by  con¬ 
trolled  bleed  off) ; 

(ii)  Maintaining  constant  flow  rate 
through  instruments  (e.g._pressure  drop 
regulator) . 

( d )  The  following  points  shall  be  care¬ 
fully  followed  when  assembling  the 
equipment: 

(1)  Minimize  length  of  all  connecting 
lines,  using  stainless  steel  line  and 
closely-butted  hydrocarbon  resistant 
joints. 

(2)  Locate  instrumentation  as  close  as 
possible  to  tailpipe. 

(3)  Check  system  for  leaks. 

(4)  Ground  all  units  electrically. 

(e)  Initial  check  of  assembled  equip¬ 
ment. 

(1)  Turn  on  power  and  warm  up 
analyzers  (minimum  2  hours).  (As  a 
matter  of  good  practice,  power  is  left  on 
continuously;  but,  when  instruments  are 
not  in  use,  chopper  motor  is  turned  off 
and  should  be  turned  on  30  min.  before 
testing.) 

(2)  Check  out  all  equipment  accord¬ 
ing  to  manufacturer’s  specifications. 

(3)  Flow-through  time  for  exhaust 
gas  sampling  line  should  not  exceed  1 
second. 

(4)  Turn  on  analyzer  pumps  and  ad¬ 
just  the  flow  rate  through  the  low  HC 
instrument  to  7  liters  per  minute  and 
through  the  high  HC  instrument  3  liters 
per  minute.  Record  manometer  pres¬ 
sures  while  drawing  air  from  the  tailpipe 
end  of  sample  line  using  analyzer  pumps. 

(5)  Determine  “hangup”  in  system  as 
described  in  §  85.81. 

(f )  Preventive  Maintenance.  This  in¬ 
cludes  cleaning  sampling  system,  servic¬ 
ing  pumps,  filters,  recorders,  and  analyz¬ 
ers.  Servicing  frequency  depends  on  to¬ 
tal  operating  time.  (See  discussion  of 
hangup.) 
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Figvc*  1 

FLOW  DIAGRAM  Typical  Tait*um«nt  T»iln 


pump  pump 


§  85.79  Information  to  be  recorded  on 
charts. 

The  following  information  shall  be  re¬ 
corded  with  respect  to  each  test: 

(a)  Test  Number. 

(b)  Purpose  (e.g.  make  of  device). 

(c)  Date  and  time  of  day. 

(d)  Instrument  Operator. 

(e)  Driver. 

(f)  Vehicle:  Make — Vehicle  Identifi¬ 
cation  Number — Y  e  a  r — Transmission 
type — Odometer  reading — Engine  dis¬ 
placement — Carburetor  barrels — Idle 
rpm  in  Drive  range — position  of  idle 
mixture  screws. 

(g)  Analyzer  Tuning — Gain — Detec¬ 
tor  number. 


(h)  Identity  zero  traces,  steady — 
state  traces,  calibration  traces,  and 
start  and  finish  of  each  test. 

(I)  Record  sample  cell  pressure. 

(J)  Ambient  temperature  (i.e.  air  In 
front  of  radiator) . 

§  85.80  Calibration  and  instrument 
checks. 

(a)  Calibrate  following  assembly,  and 
repeat  every  30  days  thereafter.  Use  the 
same  flow  rate  as  when  sampling  ex¬ 
haust.  Adjust  to  the  same  pressure  set¬ 
ting  on  the  manometer  as  observed  dur¬ 
ing  sampling.  Proceed  as  follows: 

(1)  Clean  cells  and  tune  analyzers. 


(2)  Zero  on  nitrogen.  Check  each 
cylinder  of  Ni  for  contamination  with 
hydrocarbons.  Set  the  Instrument  gain 
to  give  the  desired  range.  Normal  oper¬ 
ating  ranges  are  as  follows: 

Low  Range  Hydro-  0-1,760  ppm  hexane, 
carbon  Analyzer. 

High  Range  Hydro-  0-10,000  ppm.  hex- 


carbon  Analyzer.  ane. 

CO  Analyzer _ 0-12%  CO. 

CO,  Analyzer _ 0-16%  CO,. 


(3)  Calibrate  with  the  following  gases. 
The  concentrations  given  indicate  nomi¬ 
nal  concentrations  and  actual  concen¬ 
trations  should  be  known  to  within  ±2% 
of  true  value.  Dry  N.  is  used  as  the 
diluent. 


I.ow  range  HC 

High  range  HC 

CO 

co2 

analyzer 

analyzer 

ana- 

ana- 

lyzer 

lyzer 

Percrnt 

Ptrttnt 

100  ppm  hexane... 

1000  ppm  hexano 

1 

5 

(1100  p.s.i.g. 
max.  pressure) 1 

1*00  ppm  hexane . . 

2000  ppm  hexane 

2 

9 

(800  p.s.i.g.)  « 
8000  ppm  hexane 

8 

12 

800  ppm  hexane . . 

(300  p.s.i.g.)  i 

780  ppm  hexane.. 

1000 ppm  hexane.. 

7800  ppm  hexane 
(200  p.s.i.g.)  ' 
9000-10,000  ppm 
hexan^  (ISO 

10 

16 

p.s.i.g.)  1 

1  The  above  are  the  maximum  suggested  pressure'-  to 
prevent  cylinder  wall  adsorption  errors,  etc. 


Minimum  use  temperature  of  the  cylin¬ 
ders  should  be  70°  F. 

t4)  Compare  values  with  previous 
curves.  Any  significant  change  reflects 
some  problem  in  the  system.  Locate  and 
correct  problem,  and  recalibrate.  Use 
best  judgment  in  selecting  curve  for  data 
reduction. 

(5)  Check  response  of  hydrocarbon 
analyzer  to  100%  COi.  If  response  is 
greater  than  0.5%  full  scale,  refill  filter 
cells  with  100%  CO,  and  recheck.  Note 
any  remaining  response  on  chart.  If  re¬ 
sponse  still  exceeds  0.5%,  replace  de¬ 
tector. 

(6)  Check  response  of  hydrocarbon 
analyzers  to  air  saturated  with  water  at 
ambient  temperature.  Record  ambient 
temperature.  If  the  low  range  instru¬ 
ment  response  exceeds  5%  of  full  scale 
with  saturated  air  at  75*  F.,  replace  the 
detector.  If  the  high  range  response  ex¬ 
ceeds  0.5%  of  full  scale,  check  detector 
on  low  range  instrument,  then  reject  if 
response  exceeds  5%  of  full  scale  at 
75°  F. 

(b)  Daily  instrument  check:  Allow  a 
minimum  of  2  hours  warmup  for  Infra¬ 
red  analyzers.  (Power  is  normally  left 
on  continuously:  but,  when  instruments 
are  not  in  use,  chopper  motor  is  turned 
off.)  The  following  should  be  done  be¬ 
fore  each  series  of  tests: 

(1)  Zero  on  clean  nitrogen  introduced 
at  analyzer  inlet.  Obtain  a  stable  zero 
on  the  amplifier  meter  and  recorder. 
Recheck  after  test. 

(2)  Introduce  normalizing  gas  and  set 
gain  to  match  calibration  curve.  In  or¬ 
der  to  avoid  a  correction  for  sample  cell 
pressure,  normalize  and  calibrate  at  the 
same  cell  pressure  determined  in  S  85.78 
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(e)  (4) .  Normalizing  or  span  gases:  See 
$  85.80(a)  (3)  for  allowable  variation. 

Low  Range  Hydro-  1,600-1,700  ppm  hex- 
carbon  Analyzer.  ane  or  propane 

equivalent  lor  the 
Instrument. 

High  Range  Hydro-  5,000  ppm  hexane  or 
carbon  Analyzer.  propane  equivalent 
for  the  Instrument. 

CO  Analyzer _ _  10%  CO  In  N,. 

CO,  Analyzer _ 12  to  16%  CO,  In  N,. 

If  gain  has  shifted  significantly,  check 
tuning.  If  necessary  then  check  calibra¬ 
tion.  Recheck  after  test.  Show  actual 
concentre tions  on  chart. 

(3)  Check  nitrogen  zero,  repeat  (1) 
and  (2)  if  required. 

(4)  Check  flow  rates  and  pressure  as 
described  in  I  85.78(e)  (3)  and  (4) . 

§  85.81  Cold  start  test  run. 

(a)  The  car  and  device  are  allowed  to 
stand  long  enough  to  reach  ambient 
temperature  (at  least  12  hours).  The 
vehicle  is  to  be  stored  prior  to  the  test 
in  such  a  manner  that  precipitation 
(rain  or  dew)  does  not  occur  on  the  ve¬ 
hicle  and  the  minimum  ambient  temper¬ 
ature  in  the  vicinity  of  the  engine  dur¬ 
ing  the  soak  period  is  60s  F.  During  the 
run  the  unbient  temperature  should  be 
between  68°  and  86°  F. 

(b)  The  following  steps  shall  then  be 
taken  for  each  test.  (Special  procedures 
may  be  required  for  certain  cars;  for 
examrle,  those  equipped  with  dual  ex¬ 
haust  systems.  These  problems  must  be 
handled  on  an  individual  basis,  and  a 
procedure  agreed  to  by  the  Surgeon  Gen¬ 
eral  established.) 

(1)  Place  car  on  dynamometer  with¬ 
out  starting  engine. 

(2)  Clean  condensate  traps  and 
change  filter  thimbles. 

(3)  Purge  entire  sampling  system  by 
allowir  g  air  to  enter  at  probe. 

(4)  Purge  the  instruments  with  nitro¬ 
gen.  Turn  on  chart  drive  and  adjust  the 
zero.  Check  span. 

(5)  Stop  the  nitrogen  purge  and 
switch  the  analyzers  to  the  exhaust  sam¬ 
pling  train.  Adjust  each  flow  rate.  Note 
and  record  the  sample  system  pressures 
on  chart. 

(6)  Insert  the  sampling  line  at  least 
2  feet  into  the  tailpipe.  If  this  is  not 
possible,  a  tailpipe  extension  should  be 
used.  Break  connection  to  train. 

(7)  With  car  hood  up,  start  the  cool¬ 
ing  fan. 

(8)  Start  the  car.  After  the  engine 
has  run  20  seconds,  connect  sample  line 
to  train. 

(9)  Rut.  7  seven-mode  cycles. 

(10)  Change  glass  wool  in  coarse  filter 
during  idle  following  cycle  2. 

(11)  Record  manifold  vacuum  during 
50  m.p.h.  cruise. 

(12)  Record  on  the  dynamometer  data 
sheet  the  engine  idle  r.p.m.:  In  drive 
range  for  automatics,  in  neutral  for 
manuals. 

(13)  Remove  probe  from  exhaust  and 
determine  air  response  (hangup).  As  a 
guide,  the  hydrocarbon  concentrations 


should  drop  to  5%  of  scale  in  10  seconds 
and  2-4%  of  scale  in  2-3  minutes.  If  it 
does  not,  the  test  is  questionable. 

(14)  Record  nitrogen  zero,  and  check 
span.  If  zero  and  span  drift  is  in  excess 
of  3%  of  the  span  concentration  during 
the  run,  the  results  are  questionable. 

§  85.82  Chart  reading. 

The  recorder  response  for  measuring 
exhaust  gas  concentrations  will  always 
lag  the  engine’s  operation  because  of  a 
variable  exhaust  system  delay  and  a  fixed 
sample  system  delay.  Therefore,  the 
concentrations  for  each  mode  will  not 
be  located  on  the  charts  at  a  point  cor¬ 
responding  to  the  exact  time  of  the  mode. 
For  each  warmup  cycle  to  be  evaluated, 
proceed  as  follows: 

-(a)  Determine  whether  the  cycle  was 
driven  in  accordance  with  the  specified 
cycle  timing  by  observing  either  chart 
pips,  speed  trace,  manifold  vacuum  trace, 
or  concentration  traces.  Deviation  by 
more  than  2  seconds  from  the  specified 
time  for  each  mode  will  make  the  data 
of  questionable  value. 

(b)  Time  correlate  the  hydrocarbon, 
carbon  monoxide,  and  carbon  dioxide 
charts.  Use  all  clues  available  to  deter¬ 
mine  the  location  on  the  chart  of  con¬ 
centrations  corresponding  to  each  mode. 
Use  Judgment  in  recognizing  and  com¬ 
pensating  for  trace  abnormalities. 

(c)  Locate  on  each  chart  the  last  three 
(3)  seconds  before  HC,  CO  and  CO,  con¬ 
centration  changes  indicate  the  begin¬ 
ning  of  the  0-25  acceleration.  From  this 
last  three  (3)  second  period  determine 
the  integrated  or  time  average  concen¬ 
tration  for  the  idle  concentration. 

(d)  Mark  off  the  11.5  seconds  follow¬ 
ing  the  point  located  in  step  c.  Inte¬ 
grate  or  time  average  the  concentrations 
in  this  interval  for  the  0-25  acceleration 
concentrations. 

(e)  Locate  the  last  three  (3)  seconds 
before  concentration  changes  indicate 
the  beginning  of  the  30-15  deceleration. 
Integrate  or  time  average  the  concentra¬ 
tions  for  the  cruise  30  values. 

(f)  Locate  chart  scale  reading  (ordi¬ 
nate)  where  peak  width  equals  eleven 
(11)  seconds  for  30-15  deceleration.  In¬ 
tegrate  or  time  average  the  concentra¬ 
tions  between  the  Intersections  of  this 
scale  reading  with  the  curve  for  the  30- 
15  deceleration  values. 

(g)  Locate  the  last  three  (3)  seconds 
before  concentration  changes  associated 
with  the  beginning  of  the  15-30  accel¬ 
eration  and  integrate  or  time  average 
the  concentrations  for  the  cruise  15 
value. 

(h)  From  the  Initiation  of  the  15-30 
(50)  acceleration  located  in  step  g,  meas¬ 
ure  12.5  seconds  forward  in  time  and 
evaluate  the  integrated  or  time  average 
concentration  for  the  15-30  value. 

(1)  Locate  chart  scale  reading  where 
peak  width  equals  25  seconds  for  the  50- 
20  deceleration  mode.  Integrate  or  time 
average  the  concentrations  between  the 
intersections  of  this  scale  reading  with 
the  curve  for  the  50-20  deceleration 


values.  The  “time  average  concentra¬ 
tions”  equal  the  sum  of  the  concentra¬ 
tion  values  for  each  second  of  time  di¬ 
vided  by  the  number  of  seconds.  The 
concentration  at  any  second  is  deter¬ 
mined  by: 

(1)  Reading  recorder  deflection. 

(2)  Subtracting  water  plus  CO,  re¬ 
sponse. 

(3)  Referring  to  the  calibration  curve 
to  determine  concentration.  (A  table 
corresponding  to  the  calibration  curve 
is  a  useful  aid.) 

Integration  of  the  area  under  the  curves 
has  been  found  to  be  an  acceptable  ap¬ 
proximation  of  the  more  rigorous  “time 
average  concentration”  method. 

(j)  Record  data  for  the  first  four 
warmup  cycles  and  the  sixth  and  sev¬ 
enth  hot  cycles. 

Note:  The  time  correlation  of  the  various 
chart  traces  is  emphasized.  The  peak  span¬ 
ning  method  of  locating  the  deceleration 
modes  is  appropriate  only  for  the  hydro¬ 
carbon  traces.  Corresponding  CO  and  CO, 
values  should  be  located  by  time  correla¬ 
tion. 

§  85.83  Calculations. 

The  final  reported  tests  results  are  de¬ 
rived  through  the  following  steps: 

(a)  Exhaust  gas  concentrations  shall 
be  adjusted  to  a  dry  exhaust  volume  con¬ 
taining  15  percent  by  volume  of  carbon 
dioxide  plus  carbon  monoxide. 

(b)  Determine  composite  hydrocar¬ 
bon  and  carbon  monoxide  concentra¬ 
tions  for  the  first  four  seven-mode 
warmup  cycle. 

(c)  Determine  composite  hydrocar¬ 
bon  and  carbon  monoxide  concentrations 
for  the  sixth  and  seventh  (hot)  cycles. 

(d)  Combine  (b)  and  (c)  according 
to  the  formula  0.35(b)  and  0.65(c). 

Example:  The  following  example  Ulustrates 
the  calculation  of  reported  values  from  raw 
data.  The  raw  concentrations  used,  in  the 
warmup  portion  of  the  example  represent 
the  average  mode  concentrations  for  the  first 
four  cycles. 

Since  hydrocarbons,  carbon  monoxide,  and 
carbon  dioxide  are  all  measured  with  the 
same  moisture  content,  no  moisture  correc¬ 
tion  is  required  to  convert  the  results  to  a 
dry  basis.  The  correction  factor 
15 

CO+CO, 

is  applied  to  the  measured  concentrations  of 
hydrocarbons  and  carbon  monoxide  for  each 
load  mode  and  the  idle  mode.  For  the  de¬ 
celeration  modes  the  measured  concentra¬ 
tions  are  multiplied  by 
15 

6HC+CO  +  CO, 

(HC  expressed  as  %  hexane).1  This  modifi¬ 
cation  is  necessary  to  compensate  for  the 
large  percentage  of  carbon  atoms  which  re¬ 
main  in  organic  form  during  these  modes. 
(Special  treatment  will  be  necessary  for  cases 
Involving  fuel  shutoff  during  deceleration  in 
accordance  with  a  substantially  equivalent 
procedure  agreed  to  by  the  Surgeon  General. ) 


1  The  average  concentration  for  each  mode 
for  the  first  four  warmup  cycles  Is  deter¬ 
mined,  and  then  the  CO  plus  CO,  correction 
factor  is  applied  to  this  average  for  each 
mode. 
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Example:  Warmup  Calculation 


Mode 

Average  as  measured 

Correction 

Motor 

Corrected 

WetgL.  * 

Weighed 

HC 

CO 

COt 

HC 

CO 

factor 

HC 

CO 

Idle . 

650 

5.2 

10. 1 

15 

640 

A 1 

0.042 

27 

0.22 

16.3 

0-25 . 

430 

2.0 

12.1 

16 

460 

2.1 

.244 

112 

.51 

14.1 

30 . . 

390 

2.5 

12.1 

15 

400 

2.6 

.118 

47 

.31 

14.6 

30-15 . 

2,600 

4.6 

8.6 

>16 

2,600 

4.7 

.062 

161 

.28 

14.8 

15 . 

470 

3.7 

11.4 

15 

470 

3.7 

.050 

23 

.18 

16.1 

15-30 . 

350 

1.3 

12.5 

15 

380 

1.4 

.455 

173 

.64 

13.8 

Sft-90  _ _• _ 

4,600 

3.9 

6.3 

>15 

6,300 

4.5 

.029 

164 

.13 

13.0 

667 

2.27 

§  85.86  Mileage  accumulation  and  emis¬ 
sion  measurements. 

The  route  for  mileage  accumulation 
should  be  representative  of  urban  driv¬ 
ing  with  an  average  speed  of  32  m.p.h.  or 
less.  The  AM  A  city  route  (Appendix  A) 
or  modification  thereof  approved  by  the 
Surgeon  General  will  meet  this  require¬ 
ment.  An  example  of  an  approved  mod¬ 
ification  is  shown  in  Appendix  B. 

(a)  Emission  data  vehicles.  Each  ve¬ 
hicle  will  be  driven  a  minimum  of  4,000 
miles  with  the  exhaust  control  system 
installed.  The  results  of  all  exhaust 
emission  tests  conducted  after  4,000 
miles  will  be  supplied  with  the  applica¬ 
tion  for  certification  to  establish  the  low 
mileage  emission  level  of  each  vehicle. 

(b)  Durability  data  vehicles.  Each 
vehicle  will  be  driven  50,000  miles.  Ex¬ 
haust  emission  measurements  from  a 
cold  start  will  be  made  at  least  every 
4,000  miles. 

(c)  Fuel.  Fuel  for  mileage  accumu¬ 
lation  and  emission  testing  shall  meet 
the  applicable  requirements  of  8  85.71. 

§  85.87  Compliance  with  emission  stand¬ 
ards. 


6X0.26+4.6+8.6 
»  16 

6X0. 46+3.9+6. 3 

By  a  similar  procedure  the  hot  portion  of 
the  test  yields  composite  values  of  680  and 
2.21.  The  reported  overall  composite  values 
are: 

0.36  (  697) +0.65  (  680)  =686  ppm  HC. 

0.35  (2.27)  +0.65  (2.21)  =2.24%  CO. 

§  85.84  Test  vehicles. 

(a)  Emission  data  vehicles.  (1)  Four 
vehicles  of  each  engine  displacement  will 
be  run  for  emission  data.  Where  an 
engine  displacement  projected  sales  vol¬ 
ume  represents  less  than  one  half  of  one 
percent  of  the  last  full  year’s  total  United 
States  sales  of  all  vehicles,  then  a  total 
of  two  vehicles  would  be  required  for  that 
displacement.  Each  manufacturer,  how¬ 
ever,  must  accumulate  data  on  a  mini¬ 
mum  of  four  vehicles  to  qualify  for 
certification. 

(2)  Vehicles  shall  be  selected  so  as  to 
be  equipped  as  nearly  as  possible  with 
transmission  and  carburetors  in  propor¬ 
tion  to  the  manufacturer’s  percentages 
thereof  sold  in  the  United  States  during 
latest  full  model  year  for  which  sales 
statistics  are  available. 

(b)  Durability  data  vehicles.  The  dur¬ 
ability  data  vehicles  shall  comprise  a 
minimum  of  4  and  a  maximum  of  10,  the 
number  being  determined  by  selection 
of  those  combinations  of  engine  displace¬ 
ment  and  transmission  options  (auto¬ 
matic  and  manual)  which  represent  at 
least  70  percent  of  the  manufacturer’s 
total  sales  in  the  United  States  during 
the  latest  full  model  year  for  which  sales 
statistics  are  available,  selected  in  order 
of  sales  volume;  Provided,  however.  That 
when  such  manufacturer’s  total  latest 
full  model  year  sales  in  the  United  States 
represent  less  than  10  percent  of  all  do¬ 
mestic  sales,  the  number  of  durability 


data  vehicles  will  be  determined  by  the 
number  of  engine  displacement  and 
transmission  options  comprising  at  least 
50  percent  of  domestic  sales  by  the  man¬ 
ufacturer  during  such  model  year,  but  in 
no  event  shall  there  be  less  than  4  ve¬ 
hicles  unless  a  lesser  number  is  agreed  to 
by  the  Surgeon  General  as  meeting  the 
objectives  of  this  procedure. 

§  85.85  Test  conditions. 

(a)  Maintenance:  (1)  A  complete 
record  of  all  pertinent  maintenance 
performed  on  the  test  vehicles  will  be 
supplied  with  the  application  for  certi¬ 
fication. 

(2)  Maintenance  on  the  durability 
vehicles  will  be  performed  only  as  a  re¬ 
sult  of  part  failure  or  gross  vehicle  mal¬ 
function  with  the  following  exceptions: 

(1)  Only  one  major  engine  tuneup  may 
be  performed  (at  approximately  25,000 
miles  of  schedule  driving). 

(ii)  Spark  plugs  may  be  changed  if 
misfire  is  detected  at  35  m.pii.  or  below 
during  the  0-70  m.pdi.  WOT  accelera¬ 
tion  in  the  modified  AMA  driving  sched¬ 
ule.  (See  8  85.86.) 

(ill)  Normal  vehicle  lubrication  serv¬ 
ices  (engine  and  transmission  oil  change 
and  oil,  fuel,  and  air  filter  servicing) 
will  be  allowed  at  recommended  mileage 
Intervals. 

(iv)  Chankcase  emission  control  sys¬ 
tem  will  be  serviced  at  12,000  mile  inter¬ 
vals. 

(v)  Adjust  choke  or  idle  settings  only 
if  there  is  a  problem  of  stalling  at  stops. 

(b)  Complete  cycle  exhaust  emission 
tests  (see  88  85.71  through  85.83)  will 
be  run  from  a  cold  start  before  and  after 
any  vehicle  maintenance  which  can  be 
expected  to  affect  emissions. 


(a)  The  emission  standards  in  the 
regulations  in  this  part  apply  to  the  life¬ 
time  emissions  of  equipped  vehicles  in 
public  use.  Prior  to  certification,  of 
course,  lifetime  emissions  can  only  be 
obtained  by  projection  of  test  data  to 
lifetime  normal  service  in  the  hands  of 
the  public.  Normal  service  in  an  urban 
area  or  its  equivalent  for  100,000  miles 
is  taken  as  the  basis  for  "lifetime  emis¬ 
sions.” 

(b)  Data  available  indicates  that, 
after  the  first  few  thousand  miles  (where 
cylinder  deposits,  etc.,  are  building  up> , 
emission  control  deterioration  for  a 
group  of  cars  is  linear  with  mileage. 
This  would  make  the  emissions  corre¬ 
sponding  to  around  50,000  miles  in  nor¬ 
mal  service  the  average  emission  of  ve¬ 
hicles  over  their  lifetime.  (With  some 
cars,  due  to  exhaust  valve  life,  or  other 
factors,  emission  deterioration  rate 
could  conceivably  be  greater  in  the  sec¬ 
ond  50,000  miles.  Unless  normal  service 
data  with  particular  equipped  vehicles 
after  long  service  indicates  to  the  con¬ 
trary,  however,  it  will  be  assumed  that 
50,000  miles  of  normal  service  is  the 
proper  average  for  the  whole  0-100,000 
period.) 

(c)  The  basic  procedure  for  determin¬ 
ing  compliance  with  emission  standards 
of  systems  or  devices.  Installed  on  or 
incorporated  in  vehicles  or  engines,  is 
as  follows: 

(I)  Emission  deterioration  factors 
will  be  determined  from  the  emission  re¬ 
sults  of  the  durability  data  vehicles. 

(i)  All  emission  results  for  each  ve¬ 
hicle  will  be  averaged  for  the  following 
mileage  intervals:  4000-12,000;  12,000- 
24,000;  24,000-36,000;  36,000-50,000. 

(II)  Emission  results  for  all  durability 
test  vehicles  will  be  averaged  together 
for  these  same  mileage  Intervals.  Each 
vehicle  to  get  equal  weighting. 
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